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DIAGNOSTIC TECHNIQUES
Echocardiographic Findings in 25 Patients With Left Atrial Myxoma
ERNESTO E. SALCEDO, MD, FACC, KENNETH V. ADAMS, MD, HARRY M. LEVER, MD, FACC,
CARL C. GILL, MD, HELGA LOMBARDO
Cleveland, Ohio
The echocardiographic findings were studied in 25 pa-
tients with pathologically proved left atrial myxoma. All
patients had M-mode echocardiograms and 14 had two-
dimensional studies. Seventeen patients had pre- and
postoperative echocardiograms. Clinical, hemodynamic,
angiographic and pathologic correlations were made.
The diagnosis of left atrial myxoma was suspected clin-
ically in only three patients before the echocardiographic
study. The correct echocardiographic diagnosis was made
in 24 patients; in one patient it was missed with an M-
mode study.
In addition to the usual "mass" of extraneous echoes
seen behind the mitral valve in the left atrium, the only
other consistent abnormality on M-mode study was a
decreased EF slope of the mitral valve (3.9 ± 3.5 cm/s).
Left atrial myxoma is by far the most common cardiac
tumor. It usually produces progressive congestive heart fail-
ure, and if not removed surgically, it generally will be fatal.
Until the development of echocardiography, angiography
was the only means of making the preoperative diagnosis
of atrial myxoma. In the past several years, many reports
(1-10) have shown the value of M-mode and two-dimen-
sionalechocardiographyin the diagnosisof left atrialmyxoma,
but most of these have been limited to a few cases. In this
study, we reviewed the echocardiographic data and corre-
lated them with the clinical, hemodynamic, angiographic
and pathologic findings in 25 patients with surgically proved
left atrial myxoma.
Methods
Study patients. Between 1970 and 1982, 27 patients under-
went open heart surgery at this institution for excision of a left
atrial myxoma; 25 of these had an echocardiographic study and
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The followingdimensions were usually normal: left atrium,
4.0 ± 0.7 cm; right ventricle, 2 ± 0.7 cm; left ventric-
ular end-diastolic diameter, 4.8 ± 0.6 em and end-sys-
tolic diameter, 2.9 ± 0.5 em, The mean percent of short-
ening was 37 ± 5%. Two-dimensional echocardiography
correctly identified the presence of a left atrial myxoma
in all 14 patients studied. It provided additional infor-
mation regarding size, shape, mobility, surface char-
acteristics and site of insertion of the tumor.
Eighteen patients had hemodynamic and angio-
graphic studies. Coronary artery disease was found in
one patient with typical angina. Echocardiography is an
excellent technique for visualizing atrial myxoma. Car-
diac catheterization is probably not needed before ex-
cision of a myxoma.
are the subject of this report. The mean age for the group was 48
years (range 17 to 70); there were 20 women and 5 men. From
these patients' clinical records, the following data were retrieved
and analyzed: presenting symptoms, initial clinical diagnosis, M-
mode and two-dimensional echocardiograms, hemodynamic and
angiographic information, operative note and pathologic report.
Echocardiographic studies. All 25 patients had an M-mode
echocardiogram, and 14 had a two-dimensional study. Seventeen
patients had a pre- and a postoperative echocardiogram.
Technically satisfactory M-mode echocardiograms were ob-
tained in all patients. The average measurement of the following
variables was made from five consecutive beats with the aid of a
Numonics clinical graphics analyzer: left atrium, right ventricle,
end-diastolic and end-systolic left ventricular diameter, percent of
left ventricular diameter shortening, mitral valve excursion and
mitral valve diastolic (EF) slope. For the chamber size measure-
ments, the recommendations of the American Society of Echo-
cardiography were used (II). Also noted was the presence or
absence of prolapse of the tumor into the left ventricle. A myxoma
was said to prolapse into the left ventricle when the "mass" of
extraneous echoes filled the space behind the mitral valve. A non-
prolapsing myxoma preserved the clear space behind the mitral
valve during diastole. The time gap between the opening of the
mitral valve and the prolapse of the tumor into the left ventricle
was measured in milliseconds (Fig. 1). All measurements are ex-
pressed as mean values ± standard deviation.
Two-dimensional echocardiograms from parasternal long- and
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Figure 1. Echocardiogram of left atnal myxoma
(wide arrow), recorded with phonocardiogram and
electrocardiogram, showing interval between di-
astolic separation of mitral valve (MV) leaflets and MV
prolapse of myxoma into the left ventricle. Thin
arrow shows the myxoma at the moment of pro-
lapse. AL = anterior leaflet; PL = posterior leaf-
let; 5 = interventricular septum; 5 I = first heart
sound on phonocardiographic tracing; 52 = second
heart sound; TP = tumor "plop."
------... ----------
short-axis views and from the four chamber apical view were
obtained in all patients. From these studies, the following data
were obtained: tumor size, degree of prolapse into the left ventricle,
characteristics of the tumor surface, presence or absence of a stalk
and location of attachment of the myxoma in the left atrium.
Results
The diagnosis of atrial myxoma was suspected clinically
in only three patients. Mitral valve disease was the most
common diagnosis made before the echocardiographic study
(eight patients).
M-mode echocardiograms. The correct diagnosis of left
atrial myxoma was made by M-mode echocardiography in
24 of 25 patients. In most patients, the characteristic mass
of extraneous echoes was seen in the left atrium during
systole and behind the mitral valve during diastole. In one
patient, the myxoma could not be seen in the left atrium
and was only seen during its prolapsing phase in the left
ventricle (Fig. 2).
In one patient, the diagnosis was initially missed with
M-mode echocardiography. At the time of this study, this
was the only technique available at this institution. After
the angiographic diagnosis was made, a repeat echocardio-
graphic study with higher angulation showed the mass of
echoes higher in the left atrium.
All the echocardiographic measurements, except for the
EF slope in patients with a prolapsing myxoma (2.3 ± 2.6
crn/s), were within the normal range. In patients with a
nonprolapsing myxoma, the EF slope was normal (8.0 ±
2 crn/s). Postoperatively, there was a mild but not statisti-
cally significant decrease in left atrial size. The other values,
with the exception of the EF slope which became normal
in all cases, remained unchanged.
Seven of 25 patients had a nonprolapsing myxoma. The
time gap between the opening of the mitral valve and the
prolapse of the myxoma varied from 0 to 110 ms (Fig. 3).
Figure 2. Echocardiographic scan from left atrium (LA)
to left ventricle (LV) in which the myxoma IS seen only
behind the mitral valve and not in the left atrium. The
tumor is seen behind the mitral valve during diastole (black
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Figure 3. Echocardiogram at the level of the mitral
valve (MV) showing a cloud of extraneous echoes
appearing behind the anterior leaflet (AL) late in di-
astole. The time gap between opening of the mitral
valve (small arrows) and prolapse of the myxoma
(large arrow) is very prolonged at 100 ms. MAC =
mitral anulus calcification; RV = right ventncle: S
= interventricular septum.
There was no correlation between the intracardiac pressures
and this time gap .
Two-dimensional echocardiograms. The correct di-
agnosis of left atrial myxoma was made in the 14 patients
studied by two-dimensional echocardiography. This tech-
nique provided important information regarding tumor size,
location of attachment of the myxoma in the interatrial sep-
tum and characteristics of the tumor surface . By reviewing
the operative notes and the pathologic description of the
myxoma, it could be noted that our two-dimensional echo-
cardiographic description was fairly accurate (Fig. 4 , A and
B). The major diameter of the tumor as measured by two-
dimensional echocardiography correlated very well with the
anatomic measurement. There was slight underestimation
of size by echocardiography, but in most cases there was
less than I em difference.
A regular and smooth surface was noted in 10 patients.
In two, the presence of a capsule surrounding the myxoma
was suspected by two-dimensional echocardiography and
was confirmed at the time of surgery. The presence of a
stalk and its site of implantation in the interatrial septum
could be characterized in II of the 14 patients and were
appreciated in the four chamber apical view (Fig. 5).
Two-dimensional echocardiography also allowed clear
evaluation of the mobility of the mass . In four patients, the
myxoma did not prolapse into the left ventricle. In three ,
this was due to lack of a stalk and in one it was due to the
large size of the tumor preventing its passage through the
mitral orifice. Two-dimensional echocardiography permit-
ted good visualization of the right atrium in all patients; no
right atrial masses were present.
Hemodynamic and angiographic data. The mean sys-
tolic pulmonary artery pressure for the group was 59 mm
Hg with a range of 27 to 100. The pressure gradient across
the mitral valve ranged from 0 to 26 mm Hg.
Coronary arteriograms were obtained in /9 patients. The
coronary arteries were entirel y normal in 15 patients . Only
one patient had significant coronary artery disease with a
60% obstruction in a dominant right coronary artery . Only
one had a "tumor blush" demonstrated by angiography.
Discussion
This study confirms the known difficulties of making the
clinical diagnosis of left atrial myxoma and highlights the
important role of M-mode and two-dimensional echocar-
diography in the diagnosis of this unusual but important
disorder. The characteristics of our patients, their presenting
symptoms and clinical findings agree with earlier reports
(12).
Echocardiographic features. The M-mode echocardio-
graphic findings of a mass of extraneous echoes behind the
mitral valve and in the left atrium are very characteristic
and highly suggestive of a left atrial myxoma that prolapses
into the left ventricle . A nonprolapsing myxoma does not
give the characteristic M-mode echocardiographic feature s
(13) and may be totally missed, as in one of our patients.
In patients with a myxoma prolapsing into the left ventricle,
there may be some atypical presentations. Occasionally , the
myxoma may be seen only during diastole; this occurs if
the mass is outside the range of the echographic beam when
it is directed toward the left atrium or if it is attached very
low in the interatrial septum .
Because most myxomas have a relatively rapid growth ,
it is not surprising that the left atrium and other cardiac
chambers were of normal size. A myxoma could be con-
sidered a form of "acute mitral stenosis," similar to acute
mitral insufficiency in which there is no time for cardiac
enlargement.
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Figure 4. A, Two-dimensional long-axis left para-
sternal views of a myxoma (M) seen in the left atrium
(LA) (left frame) and prolapsing into the left ventricle
(LV) (right frame) estimated by two-dimensional
echocardiography to measure 5 ern in its largest di-
ameter . B, Pathologic specimen from same patient .
The two-dimensional image corresponds very closely
to the size and shape of the actual specimen (vertical
diameter 5 ern). Ao = aorta; RV = right ventricle.
Figure 5. Apical four chamber echocardiogram
taken in systole (frame 1) and diastole (frame
2). The myxoma (M) is attached to the low in-
teratrial septum by a wide stalk . RA = right
atrium; other abbreviations as before .
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We believe that the significant difference of the mitral
EF slope between patients with a prolapsing and nonpro-
lapsing myxoma is related to the greater obstruction to mitral
flow seen with prolapsing myxoma. In our studies, it was
not related to the tumor size as reported previously (14).
The time gap between the opening of the mitral valve and
the appearance of the extraneous echoes behind it has served
to differentiate myxomas from vegetations and left atrial
clot. Our study shows that in the great majority of cases
this is true, but this time gap is quite variable. This gap was
not present at all in two of our patients and it was more
than 100 ms in three patients, making the echocardiographic
images for myxoma somewhat atypical.
Two-dimensional echocardiography not only provided a
definite diagnosis in all cases, but also gave important and
accurate information regarding the size and mobility of the
tumor. In most patients, it was possible to define the point
of insertion of the mass in the interatrial septum.
Clinical implications. Echocardiography is an excellent
technique for visualizing left atrial myxoma. In a patient in
whom the diagnosis of left atrial myxoma is made by echo-
cardiography, there is no reason to perform pulmonary, left
atrial or left ventricular angiography. On the other hand, if
the patient is in the age group at risk for coronary artery
disease, coronary angiography alone should be performed.
We gratefully acknowledge the secretarial assistance of Jo Rolph In the
preparation of the manuscript.
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